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The 10th Sanibel Conference on Mass Spectrometry
sponsored by the American Society for Mass Spectrom-
etry had Time-of-Flight Mass Spectrometry (TOFMS) as
its topic. The conference was held at the Sundial Con-
ference Center in Sanibel, FL, January 24–27, 1998. This
year’s conference was organized by Brian Chait (The
Rockefeller University, New York, NY) and Murray V.
Johnston (University of Delaware, Newark, DE). For the
second consecutive year, the conference was fully sub-
scribed with 1401 participants. Unfortunately, proba-
bly due to El Nin˜o, the quality of the 18 oral and 22
poster presentations far surpassed the weather. In ad-
dition to the invited poster presentations, there were
corporate posters presented by Bruker DALTONICS
(Billerica, MA), Comstock Inc. (Oak Ridge, TN), Galileo
Corporation (Sturbridge, MA), Lab Connections (Marl-
borough, MA), LECO Corporation (St. Joseph’s, MI),
PerSeptive Biosystems/Vestec (Framingham, MA), and
Precision Instruments (Knoxville, TN).
The emphasis was on matrix-assisted laser desorp-
tion/ionization (MALDI) although two oral presenta-
tions and one poster presentation included electrospray
in their titles. The opening oral presentations on Friday
evening were by Marvin Vestal of PerSeptive Biosys-
tems (Resolution and Mass Accuracy in MALDI-TOF) and
Werner Ens of the University of Manitoba, Winnipeg,
Canada (Time of Flight: Injection, Detection and Registra-
tion). Several of the remaining presenters commented as
to how their use of equations to describe ion behavior in
the time-of-flight mass spectrometer (TOF-MS) paled in
light of Marvin’s presentation. The data presented by
Marvin showed that higher-order velocity focusing can
provide very good correction for initial velocity distri-
bution of ions of selected mass-to-charge ratio values. It
was pointed out that there is a compromise between
obtaining ultimate resolution at a particular mass-to-
charge ratio value and resolution and mass accuracy of
a broad range of mass-to-charge ratio values. The
calculations were compared with the experimental ev-
idence, which showed good agreement between the
two for a specific instrument geometry.
Werner’s approach to increased resolving power for
MALDI TOFMS was to decouple the analysis from the
laser plus. This is accomplished by using orthogonal
injection of the ions into the mass-to-charge ratio ana-
lyzer portion of the instrument following collisional
cooling in a quadrupole filter following the ionization
region. He reported obtaining a resolving power of
approximately 5000 over the entire mass-to-charge ratio
range with ions being detected at up to 300,000 Da.
Using a QqTOF for MALDI, he reported sensitivities
and fragmentation results with substance P, compara-
ble to those obtained with post-source decay (PSD) in
conventional MALDI.
Michael Karas (On the Physics of the MALDI Process—
Can the Determination of Initial Velocities Initiate Further
Understanding?; Michael Karas and Matthias Glu¨ck-
mann, University of Frankfurt, Frankfurt, Germany)
pointed out that study in his laboratory is now being
focused on electrospray ions as opposed to those orig-
inating from MALDI, and that this is much more
complicated. However, this particular presentation re-
lated to how various factors affected the initial veloci-
ties of ions in MALDI. Data were presented to show the
effect of extraction delay, laser wavelength, matrix type,
etc. The most profound effect was a result of matrix. It
was pointed out that the highest velocities are obtained
from the softest matrix (with some exceptions).
Kerstin Strupat presented a good comparison of
IR-MALDI and UV-MALDI (Infrared Matrix Assisted
Laser Desorption Ionization Mass Spectrometry: Principle
and Application to Electroblotted Proteins; Kerstin Strupat,
Stefan Berkenkamp, Rainer Cramer, Christoph Eckers-
kom, Verrena Hoffeffer, Ju¨rgen Kampmeier, Michael
Karas, Christoph Menzel, Detlev Schleuder, and Franz
Hillenkamp, Institute for Medical Physics and Biophys-
ics, University of Muenster, Muenster, Germany—by
far, the presentation with the largest number of au-
thors). In addition to data on electroblotted proteins, the
comparison of the two techniques was nicely summa-
rized in a concluding table, which should be published
soon.
Charles McEwen of DuPont Central Research, Wil-
mington, DE (in a presentation entitled Time-of-Flight
Mass Spectrometry of Polymers) showed that MALDI
TOFMS can provide masses and abundances of ions
above 100,000 Da, and that molecular weight analysis
will be correct only if the ion abundance across a wide
range of masses and chemical compositions is quanti-
tatively representative of the polymer composition.
The application diversity for TOFMS was further
demonstrated in the presentation by Scott Hanton of
Air Products and Chemicals, Allentown, PA (Using
TOF-SIMS to Investigate MALDI Sample Preparation;
Scott D. Hanton and Paula A. Cornelio Clark). Again,
the importance of the MALDI matrix was shown.
Both Igor Chernushevich, PE Sciex, Concord, Can-
ada (Orthogonal Injection into TOF MS: From Bendix
Report to Tandem Instruments) and John Hoyes, Mi-
cromass, Manchester, UK (Accurate Mass Considerations
on an Electrospray Quadrupole-TOF Instrument) presented
information on the use of TOFMS with electrospray.
Both of these presentations emphasized the importance
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of orthogonal ion injection and the power of tandem
instruments that utilize a transmission-quadrupole
mass-to-charge ratio analyzer. Igor’s presentation in-
cluded a very interesting diagram of a QqTOF mass
spectrometer that included the use of common road
signs to explain the functions of the various compo-
nents. This was the first such presentation and made the
component’s functions very clear.
In his presentation entitled Non-Linear Reflectrons and
Their Applications, Robert Cotter (Johns Hopkins Uni-
versity, Baltimore, MD) pointed out that 32% of all
commercial mass spectrometers in use in 1962 were
TOF instruments produced by Bendix Corporation, and
all these instruments were equipped with delayed ex-
traction. Bob went on to describe the advantages of the
end-cap reflectron in producing a very small instru-
ment. He pointed out that pressure in these instruments
was critical. An instrument with a 1 in. length has a
resolving power of 400; however, the isotope peaks are
not resolved.
In her presentation of DNA Analysis by MALDI
Time-of-Flight Mass Spectrometry, Joanna Hunter (Gen-
etrace Systems, Inc., Menlo Park, CA) made some rather
interesting statements with regard to her company’s
ability to perform DNA analysis with MALDI TOFMS.
Unlike the majority of the other presentations, the
emphasis was on the resulting data rather than the
instrumentation used to obtain the data. She showed
very convincing data to support her claim of analytical
limits of 1000 base-pairs. The specifics of the techniques
used for analysis times of 10 s or less are considered
proprietary by Genetrace. Samples are processed in a
394-well format using a custom designed robotic pipet-
ting system. Analyses are carried out on an in-house-
built instrument. Data are analyzed by a custom auto-
mated base-calling program. Joanna stated that
MALDI-based mass spectrometry was much more ac-
curate than other methods of DNA sequencing.
Ronald Beavis, Lilly Research, Indianapolis, IN, in
his presentation entitled A Discussion of Software Issues
in the Development of Time-of-Flight Mass Spectrometry,
pointed out how the volume and complexity of MALDI
mass spectrometry data make manual interpretation an
unreasonably arduous task; however, completely auto-
mated analysis is not always practical due to unex-
pected signals or instrumental limitations. The instru-
ment manufacturers have not addressed these problems
to the satisfactions of large pharmaceutical researchers
using MALDI TOFMS; and when the problem is ad-
dressed by the data processing organizations found
internally, there is a lack of understanding of the
chemistry that exacerbates the problem. Part of the
problem comes from the fact that a single MALDI mass
spectrum can contain the same amount of information
as is found in a 30-min liquid chromatography
(LC)/MS analysis.
With exception of the presentations by Henry Ben-
ner, Lawrence Berkeley Laboratory, Berkeley, CA (De-
tecting Large Ions) and Murray Johnston, University of
Delaware (Aerosols in Mass Spectrometry: Nanometer to
Micrometer Domains), the remainder of the presentations
were on the use of TOFMS and MALDI in the analysis
of biopolymers. Murray’s presentation was the only one
in which reference was made to the use of a quadrupole
ion trap in a tandem instrument, and this described a
segmented ring approach with an ion mobility spec-
trometer.
Remaining oral presentations:
Improving the Analytical Performance of MALDI-TOF
MS; Liang Li, University of Alberta, Edmonton, Can-
ada.
Prospects and Limitations of Peptide Sequence Analysis
by MALDI Postsource Decay Mass Spectrometry; Bernhard
Spengler, University of Duesseldorf, Duesseldorf, Ger-
many.
Conformations, Folding and Unfolding of Gas-Phase Bio-
molecular Ions; David Clemmer, Indiana University,
Bloomington, IN.
Protein Microcharacterization—Some TOF Applications;
Ole Jensen, Odense University, Odense M., Denmark.
Time-of-Flight Mass Spectrometry in the Post Genome
World; Roland Annan, SmithKline Beecham Pharma-
ceuticals, King of Prussia, PA.
This year’s Sanibel conference clearly demonstrated
the challenges presented in maximizing the resolving
power of the TOF-MS in order to meet the analytical
requirements of MALDI. The broad applications of
TOFMS to other ionization techniques were alluded to
and its role in tandem mass spectrometry with trans-
mission quadrupoles was explored, although other
techniques, such as the quadrupole ion trap/TOF MS/
MS, were notably absent. The conference also provided
a great deal of significance to the technique of MALDI
by exploring some of the more esoteric aspects of
analyte–matrix interaction. Because of time limitations,
the new areas of rapid analysis capabilities of the
TOF-MS were not presented (e.g., high-speed electron
ionization gas chromatography (GC)/MS using TOF
mass-to-charge ratio analyzers or molecular beam ion-
ization in a TOF GC-MS).
The following posters were presented:
Accurate Mass Analysis of Small Molecules by MALDI
Mass Spectrometry; T. A. Snow and S. L. Lee, DuPont
Corporation, Ponca City, OK.
Matrix-Assisted Laser Desorption/Ionization for Analysis
of Short Tandem Repeat Loci; N. I. Taranenko, V. V.
Golovlev, S. L. Allman, N. V. Taranenko, C. H. Chen, J.
Hong, and L. Y. Chang, Oak Ridge National Labora-
tory, Oak Ridge, TN.
Analysis of Acrylic Polymers with ESI-TOF MS and
Structural and Endgroup Analysis of Polymers by ESI-TOF;
Michael L. Easterling and Jonathan I. Amster, Univer-
sity of Georgia, Athens, GA.
Tandem Time-of-Flight Mass Spectrometry using Sur-
face-Induced Dissociation; Donald E. Riederer and Lisa L.
Head, University of Missouri, Columbia, MO.
Assisting Gene Therapy Development with TOF-MS:
Protein Fingerprint Analysis of Type V Adenovirus; J. A.
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Chakel, E. Lehmberg, E. Pungor, Jr., and W. S. Hancock,
Biomeasurements Group, Hewlett-Packard Laborato-
ries, Palo Alto, CA.
MALDI-TOF-MS Analysis of Proteins Electroblotted
onto Polyvinylidene Fluoride Membranes and Stained with
Ponceau S; Lori Coward and Stephen Barnes, University
of Alabama at Birmingham, Birmingham, AL.
TOF-MS Detection of PCR Products; Gregory B. Hurst,
Kristal Weaver, Mitchel J. Doktyez, Michelle V.
Buchanan, Andria M. Costello, and Mary E. Lidstrom,
Oak Ridge National Laboratory and University of
Washington, Seattle, WA.
Influence of Detector Pulse Height Distribution on Abun-
dance Accuracy in TOF-MS; Kevin L. Hunter and Rich-
ard W. Stresau, ETP Electron Multipliers, Auburn, MA.
Fourier Transform TOF. Time for Another Look?; Wil-
liam F. Siems, Washington State University, Pullman,
WA.
Tandem Time-of-Flight MS using Surface-Induced Dis-
sociation by Delayed Extraction; Donald E. Riederer, Lisa
L. Head and Fenglan He, Department of Chemistry,
University of Missouri-Columbia, Columbia, MO.
Mid-Infrared MALDI-TOF Mass Spectrometry with a
Tunable Optical Parametric Oscillator; Kermit K. Murray,
Kathleen L. Caldwell, and Jay D. Sheffer, Emory Uni-
versity, Atlanta, GA.
Comparison of Matrix-Assisted Laser Desorption and
Electrospray Ionization Coupled to Time-of-Flight Mass
Analyzers for Protein and Peptide Characterization; James
A. Carroll, Sohrab Habibi-Goudarzi, and Kevin L. Duf-
fin, Monsanto Company, Chesterfield, MO.
Sequence Coverage for Peptide Mapping of Gel-separated
Proteins; Xiaolong Zhang and Jun Qin, National Insti-
tutes of Health, Bethesda, MD.
Two-Component Matrices for Improved MALDI-TOFMS
Analysis of Oligonucleotides; Tracey A. Simmons and
Patrick A. Limbach, Louisiana State University, Baton
Rouge, LA.
Diagnostic DNA Sequencing by MALDI-TOFMS; Kai
Tang, Dong-Jing Fu, Andreas Braun, Daniel P. Little,
Maryanne J. O’Donnell, Dirk Reuter, Brigitte Darn-
hofer-Demar, Charles R. Cantor, and Hubert Koster,
Sequenom Inc., San Diego, CA.
Performance of High Throughput API TOF MS Detec-
tor—Mass Accuracy Aspects; E. E. Gulcicek, B. A. An-
drien, J. F. Banks, J. G. Boyle, and C. M. Whitehouse,
Analytica of Branford, Inc., Branford, CT.
Electron-Transfer Ionization in MALDI-TOFMS; Ste-
phen F. Macha, Tracy D. McCarley, Robin L. McCarley,
and Patrick A. Limbach, Louisiana State University;
John G. Green and Phil Savickas, The Dow Chemical
Co., Plaquemine, LA and Midland, MI.
Quantitative Analysis using MALDI TOFMS with Elec-
trospray Sample Preparation; Russell Hensel, Robert Car-
lton, Cary Kennedy, Kevin G. Owens, and Rick S. Hock,
Drexel University, Philadelphia, PA.
Applications of In-Source Fragmentation of Protein Ions
for Direct Sequence Analysis by Delayed Extraction
MALDI-TOFMS; Viswanathan Katta, David T. Chow,
and Michael F. Rohde, Amgen, Inc., Thousand Oaks,
CA.
Investigating Heterogeneous Binding Systems using
SPR-BIA/MS; R. W. Nelson and V. R. Krone, Instrinic
Bioprobes, Inc., Tempe, AZ.
Quantitative Evaluation of Protein-Peptide and Ligand-
Protein Equilibria of a Large Allosteric Enzyme by Electro-
spray Ionization TOF MS; H. Ayed, A. N. Krutchisky,
Werner Ens, Ken Standing, and M. W. Duckworth,
University of Manitoba.
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